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£ -H^f 7l^-<Hl tfl-§-^ 71-1=- 3|]E} * ^E) li f S.^}^- ^7] sflig-g- ^ 71^- 4 

^1'|14 feTfl ^^^S-Ai Jltifl^ 71 ^- A] el] 71-1=- v}3-2) <^1^1 S.^^1 711^51^7, ^71 3^ 

eflt^- li ^EflS. -^7}f-O.SAl 71^-51^ nfa^l A]- *J Jf «.o} i^o) ofl^g. 
71 S./^^ ^ol 

£ 4 
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# 71^- npfl, o]c]] c-flolE^l- 7l^-*Rr ^ ^ zl ^{Optical recording medium, method 
and apparatus for recording data thereon} 

51 l£r ^2fl y o v ^^l *r€- 71^- SAltr 

£ 2^ u|-bJ-^*V aj A ] oflofl ^ 71^- l^JE, 

£ 3^ £ 2^1 ^ ofl , 

£ 4 vfl*] 51 7-8: 71^- 3^ S\S.6\) o^fl ^*$5\±r 7}5f S^o] ofl^, 

51 8^r Ir^l ^-%rZ\^ 4 7>^ E}<^ ^ ^ o. ^^^ 7 ] ^ ^ S}-^51, 

£ 10^ 51 9°)} 51 a] £ 71^. s^oflAi ^ ^ ^^7l?_>(time duration)^ 

51 51 9°fl 5*1 £ 7]^ 3\-*§°\)*) DH°[ 1^2] 1-^ Aj^V ^^7]^ tc}-g. E^ <2f 

51 12^ H>B]-3l*V 4] A] c^l<^l u}^ 7l^ W 0 V^^- Aj^^l o)^ *#£Olc}. 
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1020030038520 #^ <H*}: 2003/11/24 

[^o] 71^^- o> ^ zi «-o>^ ^efl7l#] 

# 7]^. pfl^^Hl CflolEi-l- 7l^>^ ^-0>ofl 7l^^l 
tfl-§-^r 71^- ^(writing strategyHl tR 1 "*}^ # 71^- nfl^, o]o]] bJMeI^. 

^>a.(mark)# H^thi: ^1^4. CD-ROM(Compact Disc Read Only Memory), DVD(Digital 
Versatile Disc)-R0M ^ £M*l-g- r]^^ ^ °- slB(pit)S. ^j^tf. 

CD-R(Recordable)/RW(Rewri table), DVD-R/RW/RAM( Random Access Memory)-^ 7)^7}^ c^h^I 
7l^-#ofl^ rc|-e} HL^ ^S^^r ^ v ^5r^°l 5^ *}5L 

^ ^^K^ tf^M" *§-n ^ 71^- 7\±§r K\^3.°\ Tj-f 7l^-/7fl^ ^ o. 

3|^§H5}7l ^*fl 7] -If- ^olE]-^ 71 S^rJi &U>-^, A oM^ ^1^1 =L 71^- W 0 > 

tr^ ( ^J* ^^^1^1 dH^l 71-s. tiJ-Ai^. tj}3l °\)*\ 7l^-(Mark Edge Recording) 

^ ^ 7l^-(Mark Position Recording) «<H SlS. 14^- ^ oicf. p> 3 7l 

^ yj-Aiofl nfeig RF <S3l2\ ^\S-o] p> 27 > 7l^ <£Ag-<*»M ^/^O-S. ^ 

^cf. n> 3 6\}*\ 71^- wj-^ofl u^-e^ RF ^l^o] p> 3 o] ^(edgeHMi <#/-g- 
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1020030038520 #^ ^7}: 2003/11/24 

v\EL2] 7)^.^ 7fl^ ^ 

^(Trailing Edge)^- ^#*fl iL*3 , °>a^ ^o] 5&^r ^>3.^ ?13 , ^ ^afl o] i( S pace) ^ zjo] 
(Leading Edge HI «}«fl HTfl 71^-/^^ ^-g- ^Al^ul &x%. 7}^ v}5lS>] zJ 

£ 1^§- ^S^, NRZKNon Return to Zero Inverted) ^H^i* 7]^}7] ^tr ^sfl 7l 
*1 7l^r y J"^°fl 4 = ^, NRZI t-floiE^ §>o] eflig^. p> 3S 71-^ji s-f efl^^r ^zflol^S. 

01 ^>-g-5l^(^>H# 4l7^Kr3] Af-g-S]^) 7]^- 4^^- ^ ^^^Hf ^5fl 7^ 5^ 

71-S- 2flH^s. ^B] 3gi# Ar-g-SrJL, A 4^ 31 ^ Pw, Pe ^ Pb^ 3 7}*} $M 

S. 3^tr4. a > 7 ]jl 7 js. ^E] 4^ efl^ Pw^ Pb# 7}:*m. ^ 

*1, NRZI r-flolE^ s-f 3111*1 ^sffM^ ^*}7l ^7] sfl^ ^ Pel _ ^ ^ efl 

»SS «13*r7fl -fr*l$-gr ^ 544. ^H, p»fe Bf°l^ (writing) ^# ^H^, Pb ^ h> 
°H^(bias) ^l^Ka, Pe^ ±7] (erase) ^1 °1 ^r^r. 

^ y}^ 3%*§<$ 9Xt= ±7] 2fl€^8: DC efl^^: ^^«r 

7]} -fr^l«r7] «flf ^^^1 0-200 °C ^3E^ ^o] 7>«fl^7ll ^^f. ^Sf^i , 4 

^S) a>4 71^-*>711 «iS|-7r t^5}H D>3 ^Eflofl Sfl^ 7>^^.7fl 7}^/^^ ^ 
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1020030038520 <H*}: 2003/11/24 

o] ^-s) x]?>\S\y=: &*}^o] o M cl^aoi] c-flolEil- 7)^-S>7l ^tb 

^*Rr ^# #3 7l*m c]^ nei^>cf. 

<17> S > ^sfloflir. 71^-Alofl ^T^TT ^^-fr DC Sflt^l ^ ;±:7l % £L3.*\ 7]^ ^ 

s- I^BHl 3]*}<^ C/N(Carrier to Noise Ratio) -^^ 7)^/^*8 t±3L7\ #^>7fl sSM , 

7}^ p>a^l ^°1 l^^Tti 3<H ^ S^o} ojsj.^ 7 >^JL^, 

4r5Lm ^°}7] $]«H ^£.3. 71^-Ajofl^ 7l^/;fl^ a}Jl<21 <2fl^-o] ^^*>7fl 

[^ol ol=j77> <5>^ 71^^ 4^11 
<18> s^kY «fl^*>7l ^"M, £ ^3 42-2^ ul^ 71^-ofl tfl^-tb 7}^- « 0 V^3f 

^ #*Rr # 7^ nflafl, o)6]) C-flojEil- 71^-^ ^ ^ ZL Tfl^Kr 

*r 5U^r 71^- Sj-tgofl ^if ^ % 7}^ nfl^l, ol 71^- 4^0.5. dH^* 7^ 

^ W o V ^ ^ H ^fl^Kr Hi 91^. 

<20> ^Sl HL t}^ -E.^ ^JrJ. ^- c]A 3f .o|^ 71^- ^€ ^ JS.* 7-] ^> 

^ ^ 71-1=- nfl^fl, ol 7 ]SL ^ o. s C-llolEll- 71^^ ^ ^ ZL ^^-^ C-fl 

<21> ^ f^2] S Cf^- n>H ofl^l 71^- 71-Ij-AH ^3 ^o] ^ oj ^ 

ofl 51 *V 71^- P>3.^1 Sfl^-g: ^S^Rr 71^- sHgofl ^-^^ ^ 7-R>SRr ^- 71^ nfl^l, 

°1 71^ CflolE-H- 71 ^ ^ ZL ^11- *11 ^-*H= Cfl oltf. 
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1020030038520 %^ <H*>: 2003/11/24 

<22> -S- ^9] HL 43£- V \3.S] ^ *J # 5L<#°] Sfl^ ^ ^1* ^ 

913- , ^4 ^ flfe 714 ^«\] ^it *l#*Rr # 714 

°1H, °1 714 ^^-S *]}o]B\% 7l4*>^ ^ ^ n ^*Rr t-fl o^4. 

<23> g: Cf^ S.^-^ 714 Sfl^l ^/SL^r ^sflol^-l- <g^Hr 

71 Sfl^ofl tfl^- W-7V ^§^.7> 71451^ <>1^ ^el-olJloj] ^ol^^ ^ 0 ] 714^ 

^-S-tt sHfl -S-oi^v^i + ^ # 714 *M, oH ^olB]# 71 4 ^ # 
^ ^ ZL ^1S afl^«Hr 31 fli}. 

<24> J£ l^o] £ Cf^- ^lE-1 4^# ^^S}-Al7l^ 714 

^ # 714 *1H, °1 714 ^*§<LS. 714^ ^ ^ ZL ^1S afl^sRr cfl 51 rf. 

<25> 5E T}-E- 4^£- ^ S-^-g- ^\^S[X\f} 7 ) S%f>}<*\ 714 4^ ^ ^ ^ + 

X\# ^^7l7i4 T>}x]*t 3£ + B] xl^7l?VSl X\# til^ofl 7-1 ^"714 

°1 714 4^°.^ t-llolEil- 714^ ^ ^ ^ *ll ^SRr dl 5^. 

<26> ^ ig^o} t£ x^.s S.^^ ^ 4^ ^^X\^] 7 ] ^t;}^ 7 14 -4^ ^ €^ 

$ ^1^7l?ioll 7-l^Hr % 714 «fl*fl, °1 714 ^^-S. *\}o}K\^. 

714^ ^ ^ n #*1« ^sRr til 91^. 

<27> ^ofl ttJ-Ef C-flolE^ 714, ^ ^ *fl ^ °1 7>^*> # 7l 4 *W 

C-flolE^ 7l4# ^ 714 2fl€^l 714^1 tfl-g-*}- 2^ ^Jll- JL^Rf 714 ^7} 

^Ji7> 714^^1 H^f ^^1 714*1-31 ?A^r ISr^SLg. Z}±r % 7]^ nflaflofl ^^fl 

4. 
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1020030038520 2003/11/24 
<28> °$7]*\, <#7] 7}^ Jfl^fr 7}4~ ^ + S)o] oljl, ^-y] 7)^ ^ ^ife ^ £ 

<29> i^o] 4= «o>ofl CC}-5^ ( ^-71 -E-*^ % 7)^- D fl^<Hl cflolEi# 7l^}^ ^ofl 

5^^: ( a ) Jl^ 71^-ofl cfl-g-^- 7]^- 3fl ^ 7 )S. cjTfl; ( b ) A$^Q 

<so> ^7]^ s-*^ ^- 7l ^. D p lH1 til ol Ell- 71^-5}^ 5^1: (a) Jl^r 7}4~ 

°fl tfl-g-tb 71^- sfl^. ^ ^E) S^Hf ^ ^fl^-i: 71^- ^*Kr #31; 

^ (b) ^€ 71^- s\-^Sr oj-g-^ #7] t^jig cfloiE^ *fli efl^ U>3S ^S}jL 2fl2 

<31> ^ ^<JJ cj: c^s. «. 0 >oH l^-sig, ^-71 S.^^ ^- 7]^- nfl^ofl cfl o| E^# 7l^-^ #*1 

°fl &<>H: S^^TT d|olE^ JL^ 71^-ofl cfl-g-^ 71^- 71^- B^-fr ^S^Hr 7l 

4^ ^ ^ 1^5} 7l ^. ^^o)] cc]-E]- A o V 7 ] ^-7)^- npflofl #0- ^ c-fl 

<33> 51 2^r «>^*1^ oil oil 71^- ^-^1 2] M £ o]rf. 
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1020030038520 ^ 2003/11/24 

<34> £ 2# 71^-^1^ % 7]^ nfl 31(200) <H1 D >^* ^^^M- -MM^S fg^ 

f-_Ojg.*| cflolE^l- 7l^>^ ^ ^-UlHCl), 71^- 4^ ^3 2)5.(2) £ *flM ^2 

71(3)1- ^«l*tf. 

<35> ^ ^271(3)^ HH^l" 3)^ al^cg^ ^s*Vnl-. 4^ * 

49 SIS. (2)^ *m W1H<1^- *fl^JI °1» 7l^>7l 4\H± 7)^ ^ ^°fl 

iE^frt}-. 71^- s^ofl tfltr ^Hltb ^#*Vcf. ^ ^e (1) h 71^- ^^ofl 

# 71^- nfl ^1 ( 2 00)<^1 ^ 2^5}°] °>a H~ ^4°1^1 ^^^4. 
<36> £ 3^ £ 2^1 Cfnl, ^<a*l 71^-g; ^*8l5Rr "ofl cfl^flA^ £ 2 ^ 

<37> £ 3# #3^-^, 71^-^1^ ^B(l), 7l^ ^ ^ SJS(2) ^ ^271 

(3)1- S^cf. *^Jf(i)i=. # ^1^3.(200)1 $\#*\7]7] S.BK11), # c^H(200W 

t])o)^ %^ SA>Al7l7li4 % r]+ 3.(200) «U>^ eflol^ ^ ^A]*>7l ^tb % 
(13), 2.E-K11) £ % «11 = (13)1- ^ii 3H*Kr SJS(12) ^ # *HH.(13)^1 

7l(£Al£l^l eflol^ ^ SI S( 14)1 ^1*1^. 

<38> ^vg ^27l(3)^ alH<l5 te^H NRZKNon Return to Zero 

Inverted) HHEil- #^*Vcf. 7^ ^ ^ 5\3.(2)5r NRZI Hi ol 7l^-^r>7] ^ *V 7l^- 
*r^* l^l^ ^^^-(1)<^1 ^1€ eflol^ ^ 5)S.(14)S *l)^th}. ^ol^-l ^ 5|S.(14) 
^ 71^- 3)-^ ^-g-SH eflo^-ll- ^Hf ^- u]^iEL(200H D f3 SL^ isllo]^ 
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1020030038520 #^ ^^}: 2003/11/24 

7] 711=- ^Irolcf. 

<40> NRZI 3HEi^r ^ ^S7l(3)sl ^ «J-^HJ oj-s}. ^ej-^cf. RLL(1,7) Tfll^- A>-g-5V 

7l^-^>^ 2)^1 7]^- n>a^ 21°) 31 ^rtf 7]^- n>3.^ 8T7> ^tf. BE^l, RLL(Run Length 
Limited) (2 ,10) 311s ^ EFMCEight to fourteen Modulation), EFM+(Eight to 

fourteen Modulation plus), D(8-15) ^ Dual ^Sofl e]*}^ ^>3. ^1^ 3T°)3l p> 

3 11T7> sit}. ^7lA^ D(8-15)^ 2001^ ODSCOptical Data Storage)^ *] ^^7} 

r 0ptical Disc Recording System of 25GB Capacityj <%*\ ^.2i «cM# ll"3h=r. Dual 

#^£H1 1999^ 9€ 30^7>S 2000\i ll€ 25^7}^ ^7fl^ ^ ^ 

*1#^ ^99-42032:2. r 7fl^^ DC ¥^^r RLL 3.^ *D*) ^ , ^ ^5 

<4i> ^ -€^HHl A i , NRZI ^>ol efl^^- v}3_s. %^JL S.-%- elUS-fr ^3flo]^ S ^ 

W «H 7l^ 7T^1 n>H# 7l^>7l ^ 7]^- sfl^, 3T^1 ^°lt 3fe i 

^^^>7l iHtr ^ 2flEd * 3T^ Tjo)-^ ^ pf 3 | 7l^-3T>7l 71^- sfl^i^- i 

#S>fe NRZI HHEi-I- ^ZVv}. 
<42> £ 4 # , NRZI SIMeH cflev ^l 7 >xl 71^. 5^ 1>2 ^ 30^ 7T51 ^o]* £ 

°}3t 7l^>7l 71^- sflEj^ 7)^ ^El fii SH ol^ Oil, iLCf ^^^r] uj-^ ^ 

^ ^i(first pulse), ^Bl ^^Kmulti-pulse train) ^ *r*l^ sj^Oast pulse: PE^b f- 
^ ^(cooling pulse)^^ ^)S 5^. 3T^1 ^°ll- *rH» 7]^-*>7l ^ 71^- 

^fl^i^- €^^r sq<H ^cf. 71^- ^El 7^7} N*Tw(N£r 7} < 3^)£| p> 

ELM: ^^f-41 Sl<H^i ^^1 2|^77}*lol Zl- T^l ^ol^. ^ v}3_6\] ^}^\ (N-l)*Tw7fl ^ 
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1020030038520 %^ <£x}: 2003/11/24 

€i 7fl 71^. 3fl EH o.^ 71^-51^ ^1* M.°]JL 91k}-. ^, 3T^1 £±z v}El±r 2 

7flSl lit $m 71^- S^ilS ^^51 Jl, 7T^ ^°1# ^ D ]. a - 67fl o| |A| ^ 7l S. 

7}4~ ^ ^t=| li^S] ^ efl^ ^- 7>^1 Pwl, Pw2» 71-^lcf. 

^7H, Pwl^ 71^- *H efl^-a- ^H^H, Pw2^ 71^- mi 2) el)« SH^t}. 

Ol 7l^ Sf^Sl S-f iJflHfi Pw2^ W>ol^i 4^ 31^ p bi cf ^711 ^^^Cf. 71^- sflE^ ^ 

lib 71^- sHN *M gflig p w i4 w|.oi^^ 2^ Efl^ Pb* 5HrCf. 

tflolEi ^ ^r£# ^^171 cflolEil- 71^5}^ ^-f(7l$ 71^-/71) 

49 ^1^2] ^7l T7> #i*H=r ^-f) 43t 7l^>7l ^*fl ^51^ % Bf^ Stb 

°i 7]^ ^Eflcfl afl^-o. ^ olo £ ^ rq^asl 4=^7} ^7>§ ^ 7m ^ 

WS. ^7>a1^ ^jBl^o] tfl^ol 7m *ms>\ S-f eflf Pw2* «l^i ^ 31^ PbiLtf ^ 

:& igj-t^ MX\ 6\}d\]X]^ ±,7] ^ 1^ IS ^^4- iTl sfl^ ^efl4 ^o] 

DC 7}^ ^£ °XS. -5H=r fr^^Ml^ DC 3113^ iTi sflEHol o h vi ^ ^E] 

l^S. ^43^. iTi ^ ^ sj-^ 3l*§ Ppe, Pbe-fr 7>^14. ^71^-1, p pe ^ a) 

3. iTUpeak erase) 4-^* £]nl*>Jl ^ s)-^^ <5>o] efl^ole^ji + oio.^ ( p be ^ 

f>oHi i7l(bias erase) ^l^n. ±7] $-$\°) S-f z]Mo)^jl 7]^^ ^ ^cf. 

7m 4^ 1^: ±7] sflll^ w>o]oi^ iTl efl^ Pbe^l 7l^«l DC efl^S ^js]^ 

±>\ 4^ efll Pe^- -g^l-Tll 7m Sr^ 2^ iTl 3flEio) ^ a ^ efll g ppe 

ol 7l^^ iTl efl ^ Pe^J- ^1^>7ll ^^SlJl, 7m 
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1020030038520 #^ sj*}-: 2003/11/24 

^ ^7] sfli^ si) h diiTl sj-^ efl*f Ppe^ ±7] 3]^ Pbe *)-°H 7}^2) 

±7] *W eflf Pe7V ^fl^KE^- *Xx%. 

±7] ^o\] ^fl^Rr ^ ^B] ^ 7}X] Sfl^ Ppe^ Pbe » ft*] 

*\$r ^ ^olnj ^£^-(ti m ing window) Tw(7l$ 71^-/;^ Aijr<i) ^ 7 H sfltg-) 

tfl*f| 0.25~2.0Tw^ ifloJH tJ^3.o) t J^o)] ^^-«_V a] tVo] a^s^s. 

5. 4^1 "s. A] ^oflA^ 3T1- ^^*>7l p peS q. p be cq o.^ 

^ E}o]nJ ^JE^ofl cfl^fl l.OTw^l M-B|-v£cf. ±.7] ^B) ^ ^^fl €^ 

JEE^ 5. 4<>\] AjA] o^A-^ 71^- Sfl^^ ^E] ag^s) ^ 7 | # i.OTwS. ^>ZL 91 JL, 

7)^ 2)-^^ S-f Pw2^ W>o]<>|^ ^ efl^ Pb^t^- ^-Tfl si) H ^7] ti}-^ efl1 g 

PpeiL*} ^ s}-^ efl^* 7}x]jl 7)^ *}o] ^ Pwmcf ^ 4^ efltf^- 7I-7H 

Ppe<Pw2<Pwl 7>^]Cf. O^A-], 71^- 3^°] ^ p w2ol ^ 3^0} 3i) H ^ 

^$1 ^lt PpeiinHr *}o]o] + ^ ^ PbeiL^ ^7]} -g^^M Pbe<Pw2<Ppe^ 

^31-1- 7M ^JE 517m ±>\ PbeiL^f ^ efl^ 7>*H p be >P w 2 

^ ^31* 7V^ ^51 ^cf. Pb7> 5]^ o§<3<q efll^ 7]^. sl-^^ S -f ^ Pw2 ^rf ^.cf ^ 
^ ^ sll^* 7>t^a^ Pb<Pw2^1 #711-1- 7>^J7, StJ: Pb7> £] ^ z]}^ s] 3. ±7] s)- 

^ efl 1 ! Ppe^cf ^-^ e|M 71-^Ai Pb<P pe ^1 #7^1 « 7>^lcf. 
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<50> £ 5^7 71^- 3^ ^ S\3-(2)o\) ^«fl ^S)^ 71^- ^E) + 7 fl^7> 

int(N/2*T)# 7M^ 71-1=- s^Sj djf^l, £ 4^1 71-S- sf-^s]- «1 j5Z.-Sr>o^ *V ^ 

■i- ^^«V7lS intfe integer )« 21^1^. 

<5i> £ 5# %2i^, NRZI tflt!: 4 7}*1 7}^ ^ 4,5 ^ 6<^l^i 7}^ ^ 

Ej l^Sl ^7l# 2TwS 71^- ±7\ 4^ # 3.711 ^l*] ^o|- £ c}i£2.o^o] 

°^r%^* 71-1=- p>a# ^lia^ 71^-/^^ j^-a- 

<r 51 cf. 3T^ ^ ^ T^| ^ol-l- ^ v}3.°\] t^lH^ €^ ^7l» 2Tw5. *V*1 ^ 

<52> £ 6 £r 71^- 4^ ^-^ S\S,(2)o\] £]*fl iH)*)^ ^ ^ Q^2) ^ i.]]^ 

^7} ?i(time durational 2Tw# 7}^ ^S.*] , £. 4<H] 7l^- u]jn. 

<53> J£ 6* ^SpS, NRZI tiME-H tfl^ 4 7>^1 7]^- B}-^ 7,8 ^ 9<>fl ^ £.7] sfl^ 

^^Rr ^ ^E] 3] a. ^ ^ eflt Ppe^ wj-ol^i ^ ^ Pbe^l *1*> 

^1^71^ ^-O] E^ojnj ^ £ o.ofl cfl^fl 2Tw^l M-E^t}. ^ ^E] *>o] ^ 

7RV^: l.OTwil^ cf^ ^Tfl -8-*l£]J!, S.-T- $M l.OTw^nf cf^ #7fl -fj-*l^i ^£ 

<54> J= 7^ 7)^- 3%t§ ^ S\S,(2M ^33^ 7]^- 3flH^ ^E} ^^2f ^ 

^ + A]^ ^4-7l?_Vo] 2TW# 71^ 5).^^ ofl-g-j-^, £ 4 ofl £A]£l 71^- 
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<55> £ 7-g- %3z-5}i£, NRZI CflolE^ tfl$ Afl 7>^1 7]^- S}-^ 10,11 5? 12<HH, 71^- 

^ ^ 7 )7> 2Tw» M-Bfifljl £U, ^ 3fl^^ ^ 3g^^ ^7\7\ 2Tw» M-Bj-vfljl & 

4. $l 6°\] 5*1 € 71^. Bf^7^|S ±.7\ ^ 3^a ^ efl t Ppe^- «H 

4i7l b)-^ eflig Pbe^ Al^> ^1^7] #3 ^-o] Bl-olnj -gsi-fofl cflefl 2Tw<y ^4-1- M-^^H 

4. 

<56> 5L 8^ ^ ^-^^1 3-§-3xr 4 7V*1 Ef^^l 4i7l sfl^i^- ^^*>7l ^ ^ 3X(-^£°1^. 

<57> £ s^- %v s §i- 1 g > ^-tgoii 4€r 71^- (a) LH, (b) LL, (c) HH ^ (d) HL^ 4 

^Ts], ( a ) LH^r ±7] sfl^i-ir ^SRr ^ €^ 4^ efl^t 0 ] ^ 
sIHeH **fl«Hr ¥ 7>xl ^ ellf ^ s-f efl^olji ±7] ^*Hr n^l^ sl- 

^ efl^ *H ^t^l ^*>T=f. (b) LL^r dlT] Bfl^^; ^B^r €^ u^tq- 

^ ^ efl^o] £ - ^ Bfl^oil €^ll*Rr ^ 7M ^ i]M ^ S-f efl^o] n a v^> 
4. (c) HHfe ±7] ^^Kr ^ n>^nv fis] 4^ eflto] s.^- ±7] sflBi^i 

€^Rr ^ 7>^1 efl^S ^ ^o] efl^o] ^^-l- ^*Vcf. (d) HL^r ^7] s^-fr ^M^Kr 

a}j= ^ e^o. ^ ^^ch) ^^fc ^ 7\t] 3^ el] if ^ ^l-o] efl^ojji ^ sfl 

H# ^*Rr *>*1^ €^ ^ s-f efl^<?l ^^1- 

<58> £ g6\) tmofl/^fe £ 6<^1 71^- 31)-^ 7,8,9^ ^o] 3fl^^| ^B) 

^1^^ ^7}±r lTw^JL, ^71 3flHd^ ^E] ^7]^ 2Tw^ ^-^M", 7l^ 

Sfl^l^ ^E] ^^Sl ^7]9\- ±.7] Sfl^i^ ^E] ^717} lTwtl 7)^ 4^ 1,2, 3^1 S.X\ ^ 

£ 4, 7j^- 3fl^ ^E] ^71^ 2TwSf ±7] 3fl^S] ^E] - 7 ] 7 > 1Tw O] 7 )S. ^ 
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% 4,5,6°1 s. 5, 71^- sflig^ ^E] ^7}9\- ^7) 5fl^^ ^ ^7)7}- 
2Tw<?i 7]^- s}-^ 10,11,127V £ 7 S.^- 7}^<5>t}-. 

^, £ 4 tfl^l £ 7°fl £>M€ 71^- 5.^ HH EHJ ^ ofl^. ^.clji n> HL EHJ , 

LH EBJ, HH S.-- ^^ 7 >^>Cf. E^*] ^ a. i7l oT- ^6)| ^fl^Kr 7^ 3^ 

°fl ^*fl ^3tt v}EL£\ ^o]ofl icj-s-uf. ^, ^ Bfl^ofl ^sfl ^^5)^ isflol^o) oj- gj/g: 

^Hl *>2.^ ^olofl 14^ ifl<£| 4 7}7] ±.7\ Sfl^i ^ 6)1=. §>u}-7> ^-§-^ o. 

^ 4 7>*1 E}-«a^ ^7] Sfl^oll ^ ^JiCBpg ^JL)^ 7)^-7>^ C^^ao) 

<3^, ^£-^1 (lead- in) 7}^s)7)^\- ^ *)3L°\) ^*fl aflui a>\ 

M-^^i -^1 °H, 71^- cflojEil- 71^ nfl ej£.-°l *\3LS.^ 

z) e^ 8]<H«-^ *fl# 71^ ^ ^sfloi^i- ^ ^4. 

^ 7l^S Af-g-^ ^ ^rf. 6j|^. r LH E^°] ±7] n#-$r A>-g-^ t^Hfe 

d q-o>7>, 4 7>*1 e^s] ^ afl^ofl 2j-*V ^ ^VMeV 7]S. ^^ofl 

i£L 71^-BV^ ^(41^ $)o)o)/^ Z])o)o]) !=.d\] ^^L7> 71^- H ^ XI Cf. £ 9 d\) 
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<63> ol^*V 7jl7} 71^-^ % 7^ ^S}^, 7}^ 3)34 7)^ 

43. *m*}7) ^^Sl A]^ ^ *££_7} §i7lM- ^RVsJ 4^)1"^- 7}^ 

<64> 51 9^r ^ 1^1 ^ ^^171^ 714=. Sj-^^ ^o)cf. 

<65> £ go} (a) ^ mzi t^\o)B\$] ^3*1, NRZI cfl o] cq ^o] v}3.3. *$^is\ JL 

^Sflol^ nfl 7 ]3L. 4^ 7^ ^o]^. 7l4f^>7l 7l4f sfl^, 

3T^ ^o]§ ^ isflol^^- ^^^7l ^fV ^ 3flH ^ 3T^ zH» ^ 7l4§-e>7l 
fl^ 7}^ ^-g- 3L^th=h 
<66> £ go} (b)^r IE 9^ ( a H SL^sq NRZI dl^B^ofl ufltb ^^"^l 7]^ 3\-*§<L£.*\, Ttop 

o. AjTi ^^ylTiojji, Tmp^ ^E] ^^vflS} z}- A ] ^ *1 ^7l 7_K ol ^ 

A]7i ^1^7l?iole}-j7 ^-)ol^ ( Tlp^ AlTi *\4^7)l}o)j L< Tc l^ n>*l 

<67> £ 9£] (c)^r *H<?>SKr 71-1=- S^O.^, lifif ^El S]i<g°] ^ 

Sflt^: ^ 7>^1 Efl'f Pwl, Pw2» 7>^]cf. Ol 7 }SL 40} 0} ^o. 3^ p w2 ^ t^olo^ X±<% E fl ^ 
PbJ±4 ^711 i^^tf. 7m ^InV 71^=- 2^ p wlJ! |. «Volt>|^ 2)-^ 

31 *t Pbl- 3Hr4. ^ uflEd^ ^sfl^l- ^ol D c efl^-g- ^cf. 

<68> £ 90} (d) - a. t^ofl^ ^ °}i5}^ 714=- 4«j 0.5.A^ , Aj = ^cq. t^b) ^^1^1 4^ 

Bflt^: ¥ 7>^1 eflig Pwl, Pw2# 7>^lcl-. o] 714=- n}-^] ^ s.^- 31 1 Pw2^ ti^H^ 34^1 511 »i 
Pbi4 ^711 ^^^Cf. 714^- Sfl^^ n^n}- 7 ] 4^ ^o] efl^ Pwl^ tifolol^ 4^ 
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n% Pb» ±7] n^Sr z)3. Ppesq- ^ ^ ^ Pbe ^ ^ ^ 

E] ^€3-. ^ sflli^ «M°1^ ^7] sj-^l efl^ pbe^l f^s] DC ^^Jslfe 

^ 43 Silt Pe4 ^-<^>7ll ^7] ^e) ppesq. Pbe o| -frxjAj;^ ^ E}-o] 

n <J tflsfl 1.0Tw<?] 

<69> ^ f ^. ^6)^ ^<?>SRr 3E 9^ (c) (dH 71^- tfltfl ^Eq 

Aj^V ^l#7l^> TmpSf €^ a]^> ^|^7l^l Tip* 'SSM^ a^s} 71^. 2.^^. 

M\ ^ iL<y ZLBflH^ £ 10^1 olo^ ; ^ A)^l ^^7l^> 

Tell" S]^^ 7]^- 3:^* t°}^i S-Aj^- ^.o] HEflH^ £ ll°fl 51*1 3 <H 

<70> £ 10-8: 5. 9^1 7)^ Sj-^H ^E} fiS] A] %Y ^\^7]^S\ *1 # 

400nm^l ^ ^^7]^. v}3 3.7]^ 0.149 M-m(RLL(l,7) 7fl<i<i) 3Ef A>-g-A] 2)i 7]^ v}3 3. 
71°] 2Tw°ll Sfl^-S- *V58-°^, 4°H^ 43 Pb# 0.2mWS ^}JL, ±7] 4^ p e # 1.2mWS. S> 

Tlp/Tmp4 Wl7> ^ 7}^ 4^ ^ ^^oflAi^ ^7V^ Ji 

ojjz oicf. ojE^tb ^45. # nfl, Tlp^ ^^*V ^-i- ^ 5U4. 

<7i> £ 10* -f-sfl Al^^o] *j-g-*Kr *1e|°] 7%s _ Tlp/Tmp^l Hl^ 

0.9~1.3 ^5L7> <£ ^ S^Itt S^l^H oj^j oj^uj- 7^0} ^^1- 8%S 

^ Tlp/Tmp^ wl^ 0.7~1.4 ^£7> 4=14. 44*1, aI^Ao] ^-§-?rHr ^1 E^ ^ w^ofl 

44 Tlp/Tmp^l *£$) 7 } ^€ ^ $>>4. 

<72> £ no. £ 9<H1 7] s. iq-^^Ai p>^]n^ ^^o) a1 tJ. ^^7l^>oll 4^- ^| E-) fi}- 

^ ^.^ ZLHfl^S.^, pj-^nV ^^o^ Al^V ^^7l^> Tcl^l 3.7} ^ 7-}B\^ 
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Tci2] 3.7)7} 71^- v}3_ 2Tw^l e^^" ^ *1 7} 7^4* #4. 

^)Ei i^*V 7K> ti>#3i*> Tel Si 3.7} ^ £\± 7}^ v}3 2W) Sfl^tb^. 

^7> 7%°]^ Tcl^ 3.71^ 0.7Tw~2.0Tw^^l^ ^^fl^Jl, *lEi<>l ^.g. rg<% 7 } 
S^o^ Tcl^l 317]^ 0.5Tw~2.0Twvfl^l^ ^^fl^t}. <^ 7 )X] > Tcl^l ^i^l^r A]^eflo] ^-g-Sr} 

<74> Aj- 7 )<^ ^ 71 M W>^*1 ^Al^ofl Of^ 71^- tiV^-g- A|T^j.,g 

<75> c M^S} W>S^3lfV ^A] ^cHl tcj-s. 71^- ^^^7] ^f-£0]uf. 

<76> £ 12# #S*>^, 71-Hf- ^1^-^Ei cflolBll- <y^^> NRZI cIM^* 

^tWl201 #711). cf-g-o.^, cH-^sfjl pV3 <*)*} ^MM^M 

^ofl <4-& 71^- S-f efl^ol ^Ol£ W>olol^ 3^ 5^ ^.Cf ^711 ^€ 7}^ $\ 

^3 Sf-SRr ^ 2fle}.g- ^ 7l ^. ^o. ^^^(1202 #7)1). ololA-1, 

£ 7^ n^f # ^-g-*H # ^1^3.^1 v\3^r ^^§>7lM- ^ixflol^^ ^^*>cf(1203 ^711). 
<77> ^ ( 71^- 4^1:^ £--r- 7T21- 3T^1 ^siH^ °1«- 2T, 

4-6T, 8-2]^- T^ll n>H ^ ^slM^ ^A^Kf 7l^ ^ ^ 3xfl^^- ^<5>^ ^ 

#^HM1 -g-^1^. 

<78> Stt, 7^ Sfl 1 ^ ^El 7 fl^7> N*Tw(N £r 7fol^)o] q} af ^ f-ofl *l , 

^-Ol Z| TSl ^Ol^- 5}-- p> a <Hl Cfl^fl 71^- ^71- (N-l)*Tw7fll- Af-g-Sl-^ 7 )S. 
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y o v ^ (N-2)*Tw7fll- Af-g-^ DVD-RAM ^ Hh^W-E £ <£X\ ^ 

<79> Aj-^ W >5f ^-O], JS. «Vt^ 71^6)1 71 S. 7 ] s. ^ o) ^o. ^ ^ o. 

<80> ^. KVxgo. ^ ^ e^-g; ^EflS ^7}^-iLi^ 7l^-£)^ P>3.^ ^ Jf^- ^ 

2.^ ^fl^g. <*^O.igAi 7}^/4^ ^RH 
<81> JS. ^JQ- ^7] sj-^ol ^ efltgs] ^ ^ ^ £ o. M ^ 

0.25~2.0Tw^ ^^HH <I Jf-^ofl $.7) a) t_V# ^eh^c*) 7]^-^^. 

Ai 3 7l^-/7flA5 s^ol ^V^t}. 

<82> -g. 71^- TgE] «li<4 ^ ^E] ^7]^r 2.0Tw5. Sj-fe ^-Mfe 7l ^ Sj-^ 

^ 4^1- 37|| ^Ol^l ^rOj-S c]A 3 ol]^o] og A ]. ^j-^g. ^oj #^-§1 Oj^o] 71 

<83> ^-^^ 7 1^ A l7j. *1^7l#ol ^E] A] # x}4=-7}Z}*H cfl 

tfl AlTi til^-i- 7^7)1 f-^SAi ^Ei #7fl ^ 7lS-/^Aj ^ -g. t£Aj- 

Al^ ^ fch=h 

<84> O. 71^. 4^01 p^m- ^ AlTj; ^ ^ ±^ 

^-SA-1 a^o} S-Aj o. ^ ^ 71^./^^ S-Aj,g- ^Aj-A^ ^ ^Cf. 
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i] 

C-flolE^ 71^-, ±.7\ % Xfl^ol 7 >^*1 # 71^- npflofl ojo^ ; 

^iL7|- 71^^ ^ofl 7l^fr>J7 olfe ^3^- *}fe % 7^ nfl*)l . 

[^T 1 * 2] 

*)UlH 91°]*\, ^7} 7)^ zflBi^ ^ li, ^ ^/5&fe |il 5^ 

Safe" 71^- ^E] £M $ZJ1, ^7l 7l^ ^Ej 71^- 3}-^ *H S 

-f efl'i-ir 7>*H, ^"71 71^- S.^- efltoj w}-o|o^ 3^ 31^4 ^Tfl ^£)fe ^ 

7l^-*>Jl ^fe 53-8: ^JL^ S>fe # 71^- nflxll. 

[3^8" 31 

^12%H1 &<H*1, ^7] ^Z) 5Ufe 31 °1 ^ 4x711- ^tb ^ 3xflE^^- sj- 

3 ^it i^>i, ^-71 ^71 ^71 sj-^jo] ^o] efl^jq- ^4- z])^ 7>*H , 

^7] Bj-^o] j^o. efllS oj DC gfl^g. ^ 71=^ ^71 efl^ -g-^Hl -£^5)7] 

#7] ^ 4$)<S] *}o) Z ]]^o] ^7] DC ^^£17114, #7l ^ 3^ 

7i^>ji safe- 3* ^^s. *i-fe # 71^- 



47-22 



1020030038520 %;^ ^7}: 2003/11/24 

4] 

*113%H1 &°H, *}^°) ^-g-*Rr *}B]S>\ ^^]6\) o}-^ ^-71 n>^n^ |ao] ^ ^ 
7l^>ol ^E] A)^> ^^71^1 cfl^fl A] ^ ^ ^ S^O S ^ 

[3^8- 5] 

^4%H1 5U°H, Al^tflo] *l-g-^ X]E^ W^ 7 } 7%°1^ ^"71 f>X|^ |i2] A]^> *] 

^71^0] ^e] a]t> ^1^7l^_Hl tflsfl 0.9~1.33 til-ir-i- ^ 3* ^ 

[^T 1 * 6] 

^14%H1 &<>H, Aj^Eflo] ^-g-^ ^^7]. 8% o]^ Aj-7] n >^^ A ) 7J. *| 

^7l^>o] ^ 1^ Al^V ^1^71^1 cfl^fl 0.7~1.43 Al^V ^ ^o_S. ^ 

7] 

*(|31H &<>H. ^7] lis] 1-^ Al^> ^^7l^>3 Zjo]o] 3)^*]^ aI^e^o] 

[3^* 8] 

X17^H] 5*^*1, Aj-7] 71^. 3^0] o}7l5[ ^A,^ ^ Al^> ^^71^-3 ^o]^ 3)^ 7I 
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9] 

10] 

^19%H1 &<H>H, AjiEflol ^-g-^ ^1e^ a^ofl aj-e}. ^7} n>^^ ^ ^ 

# 71^- nfl*ll. 
[^^J- 11] 

^110%H1 ^l^Eflol ^-g-*Kr X]E^ ^^71- 7%°l^ <#7] P>^]BV A}^> 

#7l^Vol ^El A -|^> *}4^7}7 x }o\] cflSfl 0.9~1.3^ g& ^ o. ^ 

[^^J- 12] 

^lllO^Hl %M A i , *1-§-*Hr ^^7> 8%^^ #7] pHef X|7i 

^7l?_>oi TgEl x\7l ^4-7)7^} cfl^fl 0.7~1.4^ Al^V ^ ^ s.^ ^ 

% 71^- Ppfl. 

13] 
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14] 

^13%H1 9X°]^, #7l ?^ 2fl€£l n>^nv ^ X\7^ ^}^ 7 }^}S] 2}o)^ ^ 

[^T 1 * 15] 

3j-£| 31 IS °11 tfl^ SL^Rr ^ ^H* #7l 71 ^ <=$<$<>]] 3 71 

[3^* 16] 

3115^1 ^^l, #71 ^7] sflU^; ^i<4 n>^]P]- b).^ 3^0. 

S.Jf #71 iTl sj-^ « # <5>oj efl^<?l ^1 Ef<g, #71 ±.7] ^^Rr ^ 

^ Ao v 7] ^ ^ efllg # ^o. e^oiji #71 ±7] ^*Rr ^1^ 

^ efl^^; #71 ^71 efl^ ^ *H ^||o] ^2 B^J, #7] ^7-1 sfll^ ^*Rr 

^Sl 2}-^ efl^ #71 JiTi S|-fl Ellf ^ 3W efl^olJi #71 4i7l 3)1^^- ^*Kr D>xlnV 
^i<3] 3^ efl^ #71 ±7] Sj-fl ^ S-f im°d m Bfog ; #7] ^ ^ ^ 

4d¥ nfxl nV |ao] ^ efl ^o. #7l 4^ ^ ^ ^o. e ^o] ^4 ^ 

°tJ ^M-7> 71^511^- ^ S.^ O.^ ^ ^- 7l S. nfl^. 
17] 

# 71^- nfl^ofl cflolE^# 7l^>^ ^61) flo^: 
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18] 

<H 5^ 71^- 'gE] fiS ^^Jl, >*7l 7)^ ^E] 71^- 4$) 3 4°1 efl^4 
[^T^ 19] 

^18^1 #71 cflolE-1 ^711- ^ sfi^^r ^3 DC eflt-i: 
[^^MJ- 20] 

^19%H1 &<H*1, si-g-sHr 434 ^^o]i 44 ^. 7 i 444 |ao] ai^i 4^ 

7l?io] ^E] 4# 4^ 7 RH cflsfl ^ ^4 Al ^> 5].- ^ o. ^ o.^ 4^ 

21] 

*f|20U-*H 9X°)*\. ^-§-*Kr ^^7> 7%^1^ #71 444 4 

^7l 4°1 <£El Al^l 4#7mofl tfl«fl 0.9~1.3S1 ^ ^15. *}^r 
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l%=?-*9r 22] 

*»201M Ali^ol ^-g-^ ^^7> 8%°1^ d^I^ f^S] Al^V ^1 

igEl ^1^7l^Hl cfl*fl 0.7~1.4^ al^-o. 3}^ K^jO £ ^ 

23] 
24] 

^123^1 &<>H, #71 71^- sj)^ n^rt ^ X\^Y Xl^7l^ ^o]^ ^ 

25] 

Jl^ 71^-ofl tfl o-^l ^ ^ fit if-^ ^ 3)1*1* 71^- S}-^-§: 

^*Rr £31; ^ 

^£ 71^- sH§-§- °l-g-*H a o V 7 } tq^^ C-flolEi^) *fll Sfl^ P>3S ^^^>J1 *fl2 efl 
26] 

*1125^M1 91°]*], 7}^ li, ^ f a<| ^/S^=r ^1 D -| £| 

^ ^^71^- ^E} |A S ^>$£|jL, ^1-71 7]^- ^E} ^^o) ^ 3^0. 7 ]^. jjj.cqo} ^ 3] 
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27] 

^126* 0 H1 Sti^l, ^-71 71^- ^iq ^ 7 ]- ^.ojnl Twofl cflsfl 0.25-2. OTw 

28] 

*fl27*<H SlH^i, 7]^ ^71^ El-olnj Qr^o. M ^ ^ l. 0 Tw«- 5>^r 

[^t 1 * 29] 

^127%H1 ^^l, ^-7] 71^- ^ ^7)^ B}o]n o l ^ o_ W] ^ 2.0Tw# S>^r 

30] 

4 31^ <r, 4^ 4^ *W efl^ p P e4 s-f PbeS ^713 0.5. ^s)-*Kr ^ o. 
31] 

^130%H1 Sd^i, A oM 7]s. 3}.^ s.-^ 31 13 Pw2^r iTH sfW *) *V°1 PpeiLt} ^ 

43 eflli 7Mi 7]^ *>ol gflig Pwm4 ^Kgr 43 sll^-8r 7>*1^ p pe <Pw2< 

Pwl^l ^Tfll- 7^^ ^-i; s^ios ^ 
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Itt^ 32] 

91°]*), ^7} 7)^ tiWQ S-f efl^i Pw2^ diT] sMqo] *|.ol efl^ PpeiH} ^ 
£ 4fl efl^ 7HJ1 ±7] s^s} S-f 31^ Pbelicf ^ ^ eflig-g- 7>*H Pbe<Pw2<S 
Ppe^ ^7^1 # ^ 
33] 

^]30%H1 #71 71-1=- sj-^o^ Pw2 -^ ^7l s o_ ^ p b eJiC}- ^> 

^ eflt* 7>^H Pbe>Pw2^1 ^Tll* 7>*m ^HJilS is}^ « 0 >^ . 

34] 

^130^H1 SW*!, #71 wH<>|^ gfl^ Pb ^ #7l 71^- 4^1 £1 eflU Pw2^.c)- 

^ eflt* 7>^H Pb<Pw2£] ^t^1« ^ ^-^ S^fe 

35] 

*fl30%Hl S^*!, #71 wHo^ 5^ efl^f Pb £- #71 ^7] sMqsl 31^ Ppe^ 

^ 4^-1 el^f 7>^H Pb<Ppe^l « 7Mfe s.^^ s>^r . 
36] 

30*^1 $a<H*l, #71 4x71 sfl^ 4i7l sj-^^l s.^- efl^ Pbe^- ^ DC 3] 1^1 7l^ 
^1 ^71 s^-fl Efl ^^MM", A o v 7l 4i7l sil^o) i7l ^oi p p e^ #71 DC efl 

to ^^slTlM-, #71 ±.7] f>}°] efl^g ppg^ ^71 S-^r ^ Pbe 

A >°H1 A oM DC ^Ji\is}5L^ ^^51^ ^ ^ §>M-<?] o.^ ^ 
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1%?^ 37] 

mo*&°\] #71 ±.>\ 3£ii^# ^*Rr ^ ai^> *i^7m ^ p pe ^ p P b 

o] a]^> ^-ol E}-olnj <g£°- Tw ofl cflsfl 0.25-2. OTw S^sItt ?}-8: ^ 

38] 

^137%H1 Si^i, #71 ^7] 2flB}# ^#*Rr ^E] X\# ^)4r7}7 x } P pe ^ 

Ppb^l ^1L> ^-o] E]-o)nJ Tw*11 « l.OTw ^7l# 3^ *^ 

39] 

^137%M1 SU^I, #71 ±.7} n^^r ^#*}^ ^El x\# Xl^7l^> ^, Ppe ^ 

Ppb^l Al^l #30} ^-ol Efojnj o^o. Tw0j ) cfl^fl 2 .0Tw ^7l# 1^0.3. f?}^ 

[Ht 1 * 40] 

^126^H1 Al^ol ^-g-*Rr ^E^ ^<%6\) ^ #71 dMb]- ^ 
41] 

^40^-^1 Sl<H^, *1^°1 *1-g-*Rr *lB^ ^^|7> 7%ol^ #71 ^ifil Al^> xl 

#7l^>ol ^El X\7j- ^^^.ofl Cfl^fl 0.9~1.351 Al^> Wl^ ^o. JL^l O.^ ^ 
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42] 

*11401M 9l°]*\, *l-8-*Rr *]tfei\ ^^7> 8%o}^ #7l sg^o) X\# ^1 

^71^-0] ^B) ^1^71^1 cfl*fl 0.7-1.4^ ^ ^.g. ^^jo S 

[^^J- 43] 
[^T 2 --^ 44] 

*fl43lH A oM 7]S- p^^- ^ A] ^> ^^7l^ zjo|^ 

45] 

[^Ih 46] 

^45%H1 91°]*}, ^7) 

#71 71^- ^ B] 3%Q6\) ^ ^iL#^- 71^^ ^Jf <3<*ofl 71^-^ #7)1-1- C] 
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473 

CflojEi ^711- ^ 3fl^^ A]- ^^o] ^ p^nV |AOj ^ efl^ tfl 

[^t 1 ^ 483 

^147%H) ^-7] ^ J^-fr ^ *}±r ^ ^4 n^nV |A2] ^ 3)^0. 

S.^ ^71 ^ Sj-^ ^It # *H efl^^l ^11 4^, ^-71 iTl afl^^ ^*Kf -tfi= 
*W ^m^r ^7] ±7] 43 efl^ ^ efl^olji ^-7] ^ ^*Kr v}*] ^ 

43 ^71 ^ 43 efl^ ^ *>ol efl^o} *fl2 4^, ^7} ±7\ 2^^; ^*Hfr 

43 i]}^ #7) ±7] 43 efl^ ^ *H ^)^o]j7 ^y] ±7] ^ ^ 

1^ 43 Sfl^ -^71 ±7] 43 efl^ ^ S-T m 4°J, a o V 7 1 ^ BflE^ 

^ ^ 1^2} ^l n -| ^4 43 ^lt^r £t ^7l ^71 43 Sflt ^ S-f efl^o] ^4 4 

493 

^ 71^ nfl^o!] C-flolE^l- 7]^>^ olc^ ; 

°^4^ n^W: ul^f 7}^o\] cfl-g-^V 71^- ^ 7 ]s. ^ o. ^V^Kr 7] s. 

4^ ik<% ^ 

1H9€ 71^- 2)-^ ofl 44 ^7} % 7}^ ufl^H ^ 24sf<^ Aj-7] 7)^f>}7] 
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l^tt 503 

^149%H1 9l°]*\, #7l 7)^ sfl^ ^ fi, ^E] ^/i&^r nM D -l liS £) 

<H 9X^ 7}^ ^El l^S ^SjjL, #71 71^. ^ 3^ efl^ 71^ 3*M3 

*W S-f 7Hb], #71 71-1=- mis] s-f efl^ol nl^o]^ ^ efl^rf ^t!1 

[^D" 513 

*fl503MI 5^1, #71 7l^ 4^°11^ 13 li£ ^€ HM^ i7l# ^ iTl 3fl 
H# cl 3£^Kn, ±7] lEl 4fl gfl^ 4i7l ^^1 *H efl^ Ppe4 S-f 31 *i Pbe 

# 7}x]*\, ^7) ±7] st-flSJ ^.o efl^ol ^sl DC eflifsl 7l^°l ^ efl^2f ^sl- 

Til ^SlTiM-, #71 dtiTl ^Sl <5>o] eflfol #71 DC 5fl ^ ^^*>7fl ^^7\^-, #7l ± 
71 S\r%2\ *}o] z]}^ ±7] ^ A >ol6fl #71 DC eflUM €^fl*KE^ ^5}^ ^ 

523 

ololAi, A o V 7l 7 )S t^B) ^71 ^El ^_ + 9] ^7)^ El-ol^l ^ £ o_ Tw oj] 

« 0.25-2. OTw ^3HH S^Sl^ ^.°S s>fe- #*1. 
533 

^151%H1 &<>H, #7l 71^- sj-^ °) efll g pw2 ^. ^ ±? j ^ol 5)1^ p pei 

4 ^ efl^-g; 7MJ1 71^- *H Efl^ p w mcf 4^ efl^ 7>^H Ppe < 

Pw2<Pwl^l ^7^1* 7^|b 53 ^ lUr^SLS. *>fe #*1 . 
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54] 

*\)5l*M 9X°]*], 71^- s-f 311 Pw2£- #7l ^ j*$J3] *>o] 311 Ppe^. 

A ^ sfl-fl 31 1# 7^Jl #71 ^7] 2}-^ 2] 311 Pbe^cf ^ ^ 311^- 7>^^ 

Pbe<Pw2<P P e^ ^7411- 7H^ 3* ^ 
[^*o v 55] 

^151%H1 sa^i, 7]^- 4^)^ s-f 311 P W 2^ ^7} ±.7] sL^- 311 PbeJi 

4 ^ 31 1# 7>^H Pbe>Pw2^1 ^Tfll- 7>^1^ 3^ ^ ^ . 

56] 

^151%H1 $X°]^, ^"71 ti>olc>|^ 31 if Pb^: ^-71 71^- 3H3°) S.^ 311 Pw2^ 

^ ^ 31 1^ 7>xH Pb<Pw2^ ^ Till- 7H^ 3}^ Jf-^ o.s. ^ 
57] 

^151^1 5a°^1, #7} w>ol<^^ sj-^ 31 *g Ph o. ^-7} ^7] *}°) 311 PpeiLt} 

^ ^ 311* 7}*H Pb<Ppe2l ^Tjll- 7H^ 3* ^SLS. ^ 
58] 

^151%H1 $1°]*], Al^eflol ^-g-^Kr *1E^ igiflofl rcfH^ ^- 7 ] nV x}^ 
7l^>ol Al^V xl4-7l?_Hl tflsfl ^ ifjfls] X\# #i=. ^ h^jos. 
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59] 

*H58%M1 9X°]X\, Al^Eflo] ^-g-SKr ^^71- 7%ol^ P^nV fifi] A ] # 

^7l^-o] ^E] ^]^7l^Hl tfl*fl 0.9~1.3^ Al^V ^ ^.g. S.^ 0_jg_ ^ 

60] 

*1158*<M1 AliEflo] ^-g-<5K=r ^E^ ^^7} 8% olig A o > 7 ] p]. x )nV A j;7> ^ 

^7l^>ol ^e] a}^> xl^7l^_Hl i« 0.7~1.4S] wl^-i- ^ ^-1; 5}^ 

61] 

*fl51*cMl 5^*1, ^"71 €^ €^ *1^7j#£l ^o]^ a)^*]^ Al^eflo] 

62] 

^161%H1 Aj-7] 7 ]jl ^^s] ^ ARV ^^ 7 ]^ ^o]^ 

63] 

^150%H1 SU^H, A o V 7l cflolEl ^7^1- ^7i 3fl^# ^ SHNtt DC BflU* 
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64] 

*I163^H1 91°]*), *]-§-*Rr U^H 4^ ^7] n>^l^- i£ + 2) 

[^^3" 65] 

*I164%H1 ^^^i, Al^Eflo] ^-g-^ *]E1^ ^^7> 7%°1^ ^-71 pM^- + X] 
^7l^ol ^El X\# ^^7)^1 tflSfl 0.9 ~ 1.3^ Al^> ^ 

[^^^ 66] 

*)164%M1 ^l^^ol ^-g-^ *$<f\7} 8%ol^ ^71 ^ 

^7l^o] ^E] ^ ^^7l^_Hl tfl*fl 0.7~1.4^ ti]^ ^ ^ f^jO S ^ 

[^t 1 * 67] 

^63%H1 ^-71 P>^BJ- ^ X\Dr X]^7l^ ^ o] <£] £| ^ ^ Al^Eflo] 

68] 

714=- v}EL$) ^ols. ^ J|L^0.3L f>\±r . 
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